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The Development of the Interactive Multimedia Learning Materials for the Art
Expression/Appreciation
Kinichi Fukumoto
Hyogo University of Teacher Education
Hyogo, Japan
Preface
The computer has impacted on the daily lives of children and Internet usage is taken-for-
granted. A decade ago the computer played a stimulating role for children in art expression and
appreciation, but today it is only one of the many tools artists have at their disposal. The
computer, as a tool for the artist, however, has an advantage over conventional media in terms
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of quality of interaction. Art lessons sometimes value the final product-and in the process of
drawing, the interaction between the child and the drawing as it develops may be overlooked.
When children draw their pictures with color pencils or watercolors, they not only depict certain
meanings with visual images, but also make judgements and decisions about the features of
their lines/colors. They sometimes find difficulty in redoing the images they created when they
are not satisfied with them. On the other hand, computers are sophisticated devices and
communication amplifiers that enable feed back between the child and the created images. The
computer functions as a catalyst to the learning process and can foster self-awareness and self-
expression. Other possible applications are to use the computer in art appreciation lessons as an
image database for multimedia contents to facilitate fun activities, as well as to facilitate
collaborative expression through the Internet.
The purpose of this study was to develop interactive multi-media learning materials for art
expression/appreciation for elementary and secondary school art education. This five-year-
project included three types of multimedia programs that were tested for their usability in small
groups of students: (1) the drawing board, used to compose drawings with scanned natural
objects, was designed for the lower elementary grades to trigger drawing impulses using virtual
manipulation of natural objects, (2) the inquiry type of edutainment learning materials, used to
enhance the appreciation of art, was targeted for the secondary school students to explore the
world of art and to inspire them to develop their own digital contents, (3) the JAVA-based 3D
expression program was used to share ideas and images on the world wide web with partners
from all over the world. Each digital material functioned as a catalyst for the active art learning
processes to enhance students' exploration of the art world (some students found difficulty with
the inadequacy of the interface/tools design albeit).
The drawing board:
The drawing board was programmed using Super Card, which is authoring software to develop
interactive courseware based on the program language called HyperTalk. Naoko Fukushima, a
former graduate student at Hyogo University of Teacher Education, proposed the key concept.
This program with a child-friendly drawing interface offers younger children more
opportunities to seek out their expressive motives using a toolbox consisting of pencils and
natural objects. Drawing with natural objects is a more natural and intrinsic art activity for
children during the earlier stage of development. However, the psychological hindrances such
as expectations for a refined and realistic representation on a brilliant white drawing paper can
deprive children of their expressive impulses. Today, drawing can be minimized to a less
popular mode of expression and children may lose their interest for art expression in the art
learning and teaching process. The drawing board may help resurrect fundamental art
expression and serve as a catalyst for the playful activities in the natural setting.
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The developed drawing board consists of three parts: material palette of natural objects, a set of
buttons of pencil tool, eraser and slideshow, and a drawing board. From the material palette,
you can move scanned natural object images back and forth between the palette and the drawing
space. In the palette, scanned stone images were used as tentative images and the palette was
divided into six small partitions, each with three identical stone images. Children are able to
move the material images around the drawing board in the trial-and error manner.
Discussion: It is much easier and natural for students to draw objects on the actual ground with
a tree branch, leaves or stones. The advantage of the computer usage was the easy comparison
of the final images with other images among the peer group. Mutual comparison among the
peers is another key to expanding children's own images stimulated by criticism. Responses
from children included requests for the variety of stone shapes and of sizes. During the activity,
imagination expanded along with their process of manipulation of stone images and the addition
of lines, but children believed the tools were not sufficient for meeting their expectations.
Within the restrictions, however, children developed their visual imagesfrom palette objects
and continued drawing throughout the four drawing pages. The restrictions on the other hand
functioned as a trigger of expression using real natural and found objects on the different kind
of surface materials such as a normal sheet of paper, sand surface, block walls, and even the
tree surface in the outdoor settings. At the beginning, the tools and palette objects seemed to be
very interesting and stirred their imaginations, but in the course of drawing, restrictions became
apparent when children conceived their evolving expressive motives by the attempts of drawing
and erasing things. The very basic concept resided in this type of expression programs. The
highly refined programs (soft ware) for children such as KidPix provides very amusing tools
and interfaces which include not only the visual effects but also even the sound effects. That
kind of commercially available software is fully equipped with the tools to satisfy children as a
self-contained and fully functioned program and children using them seldom leave the
computer. When children finished their works and enjoyed the paintings using the drawing
board, they went out for the actual stone collection instead. The drawing board is immature as a
program, but motivates the post artistic activities to relate them to the real environs and nature.
The edutainment contents for appreciation
The principal purpose of the second phase of the project was to develop a multimedia content
for art appreciation. Before initiating the plan, an analysis was made regarding the tendencies of
recent art appreciation education. Other than the theoretical movement in art history and art
criticism, visual media such as art book series were compared as a key resource reflecting the
trend in art appreciation.
Appreciation education requires intrinsically varied resources such as art reproductions, videos,
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laser discs, and art book series. Among those resources, art book series are informative, full of
art reproductions and critical/aesthetic interpretations of those art works. The recent publication
of art book series seems to have alternative approaches compared to the conventional volumes.
Three art book series were selected for comparison in light of their educational orientations.
This survey showed that recent art book series have a distinctive theme-oriented feature and
give clear aesthetic interpretations/criticism with various visual materials such as artists' original
works, related photos of their private belongings, and contextual objects reflecting their
contemporary culture. Also the structure of the contents are complicatedly interwoven with
coherency in terms of critical aspects. This tendency seemed to be reflected the new art history
movement.
Brainstorming for ideas and designing a storyboard were undertaken to develop an embryo
type of hyper-media learning program for the computerized art appreciation education. The
project focused on the subordinate aim: to make the program more entertaining and informative
simultaneously for the elementary and secondary school children.
In order to actualize this aim, the intricate information of art book series was used and narrowed
down to a meaningful set to develop a feasible structure of the learning contents. For the
tentative purpose, the hyper-media program focused on the monographic theme on the 19th
century French artist Manet. While the logical relationships were sigmfied in the sequential
process, the levels of critical thinking were considered as a crucial aspect to be reflected in the
process.
Using HyperCard on a Macintosh computer, an inquiry type of the program was developed as
a prototype of the self-contained art appreciation learning material. The rough outline of the
story board is as follows: the user is requested to find a Manet painting, which is supposed to
be a work of a boy with a flute, but unknown to the users. In order to find the painting, the user
is asked to find Manet's house in Paris streets. With game -like procedure, the user has to find a
right way to Manet's place by finding three balls that appear at certain sections in the
courseware. Quizzes appear to ascertain knowledge from the readings found at several sections.
In the program, three metaphors were used: "Manet's house" for Manet's personal history and
his key art work, "art museum" for Manet's related works and other artists'information, "city
maps and photos of contemporary Paris"　for historical and cultural background.
This model program was tested for its usability with twenty secondary school students by their
video protocols and their record of consecutive card progress. The average clearance time was
50+ minutes, but a few students could not reach the final stage and found difficulty in finding




The third program developed was the 3D interactive art expression system that could be used
on the Internet. The drastic change in technology made 3D expression possible with ease on
personal computers. In the computer tube, the 3D world is virtual and freed from gravity,
physical attributes, lighting and viewpoints.
The major difference between the representation in 2D painting with perspective and the one in
the tube is that the user is able to walk around the world described as if the user really exists
within the tube. If you want to come into Monet's garden, you can virtually look around his
garden from the different viewpoints. Therefore, 2D painting provides quasi three-dimensional
reality, while the computer expression in 3D provides virtual reality, as is often indicated.
The major feature of the program includes interaction through the Internet and three-
dimensional expression. Recognizing the actual environment of the public schools, OS free
system is needed because some school use windows based PC and some use Macintosh.
JAVA and VRML have more effective and practical to use for the system. Computer
programming languages such as JAVA or VRML made possible to use animation and three-
dimensional expression on the Internet. For the development of the expression system, Osamu
Kasai, the former graduate student at Hyogo University of Teacher Education made a great
contribution.
In addition to the VRML browser, the tool palettes were prepared for the manipulation of the
three-dimensional objects represented on the screen: for position and color settings. The two
palettes were composed of the following attributes: position, scale, rotation, scales orientation,
color change in terms of brightness/value, transparency level. Each palette appears on the screen
to edit the three-dimensional objects. The users also can add the objects and background.
In order to develop the program, four key aspects were signified for art learning aesthetic,
manipulative, imaginative, and communicational. The aesthetic aspect emphasizes aesthetic
features of objects such as shapes and colors. The manipulative aspect emphasizes process of
art activities. The imaginative one emphasizes expansion of images. The commumcational
emphasizes playful and interactive art activities with others. An example of the manipulative
program is a play with neon light balls, which expects students to become aware of color
coordination through the assemblage of varied colors.
The on-site evaluation of the program was made in the small group setting with 5th grade
children. As was expected, the refinement of the interface is needed because of the difficulty of
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the mechanical-look palette usability. Saving function of the images is possible without result of
attributes change for now but this problem should be resolved for satisfaction of the image
results.
The web sites for the interactive art collaboration are now expanding in the world. They are
basically two-dimensional and a few are three-dimensional. The exchange of ideas is really
needed for the virtual three-dimensional expression for the young children.
研究経費
平成9年度 1,400千円
平成10年度 1,000千円
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計 2,900千円
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